Role of MAP kinases and their cross-talk in TGF-beta1-induced apoptosis in FaO rat hepatoma cell line.
Transforming growth factor (TGF) beta1 is a potent inducer of apoptosis in the liver. During TGF-beta1-induced apoptosis, 3 mitogen-activated protein (MAP) kinases (extracellular signal-regulated kinase [ERK], c-Jun N-terminal kinase [JNK], and p38 kinase) showed simultaneously sustained activation in FaO rat hepatoma cells. TGF-beta1-induced apoptosis was markedly enhanced when ERK activation was selectively inhibited by the mitogen-activated protein kinase/extracellular signal-regulated kinase kinase inhibitor PD98059. In contrast, both interfering with p38 activity by overexpression of the dominant negative (DN) MKK6 mutant and inhibition of the JNK pathway by overexpression of the DN SEK1 mutant resulted in suppression of mitochondrial cytochrome c release, abrogating TGF-beta1-induced apoptosis. In addition, antiapoptotic Bcl-2 blocked mitochondrial cytochrome c release, suppressing TGF-beta1-induced activation of JNK and p38. Inhibition of ERK activity enhanced TGF-beta1-induced p38 and JNK activation. However, inhibition of the JNK pathway suppressed p38 but induced transient ERK activation. Similarly, interfering with the p38 pathway also attenuated JNK activation but generated transient ERK activation in response to TGF-beta1. These results indicate that disrupting one MAP kinase pathway affects the TGF-beta1-induced activation of other MAP kinases, suggesting cross-talk among MAP kinase pathways. In conclusion, we propose that the balance and integration of MAP kinase signaling may regulate commitment to TGF-beta1-induced apoptosis modulating the release of cytochrome c from mitochondria.